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NATIONAL FOREWORD 

This Indian Standard ( Part 73/Sec 1 ) which is identical with lEC Pub 50 ( lU-01 ) ( 1982 ) 'later- 
national electrotechnical vocabulary — Chapter 111: Physics and Chemistry, Section 01 : Physical 
concepts' issued by International Electrotechnical Commission ( lEC ), was adopted by the Bureau of 
Indian Standards on the recommendation of the Basic Electrotechnical Standards Sectional Committee, 
ET 01 and approval of the Electrotechnical Division Council, 

Only the English text given in the lEC Publication has been retained while adopting as Indian 
Standard, and as such the page numbers given here are not same as in lEC Publication. 
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Indian Standard 
ELECTROTECHNICAL VOCABULARY 

PART 73 PHYSICS AND CHEMISTRY 
Section 1 Physical Concepts 

EXPLANATORY NOTE 

Thepurposeof I. E.V. advance editions is lo permit the issue without loss of time of terminology work whose publication 
would otherwise be delayed and, in particular, work which does not exactly correspond to the general plan of the I.E.V,: 
for example, incomplete chapters, vocabularies extending beyond the framework of a normal chapter or work relating 
to rapidly evolving fields. Advance editions may, in certain cases, be incomplete, particularly as regards the Russian 
text and the terms in the additional languages, when the appropriate information isnotavailableat the time of printing. 



Remarks: 

1. In the following definitions, "body" is used in 
its most general sense including the solid, liquid 
and gaseous forms of a given sample of matter. 

2. The phrase "quantity A per unit of quantity B" 
means the limit of the quotient of quantity A A 
by quantity A B, i.e. 

lim (A A/A B) 
AB^O 

3. In every branch of physics it is necessary to 
accept a minimum number of axiomatic con- 
cepts. In section 111 A -^ 01, mass and electric 
charge are introduced axiomatically. 



111-01-01 

inertia 

That property of matter by virtue of which any material 
body continues in its existing state of movement or rest, 
in the absence of an external force. 

111-01-02 

mass (m) 

A fundamentiU quantity axiomatically designed to 

describe inertia and gravitation. 

111-01-03 

(linear) momentum (p) 

1, For a particle, a vector quantity equal to the 
product of its mass and its velocity. 

2. For a body, the vector sum of the momenta of 
its constituent particles. 

111-01-04 
(mechanical) force (F) 

A vector quantity equal to the time derivative of the 
linear momentum. 

Note. — When thie mass is constant, the force is equal to the 
product of the mass of a body and its vector accelera- 
tion. 



111-01-05 

moment of inertia (/) 

(about an axis) 

For a body, the gumof the products of the mass of each 
particle and the square of its distance from a given axis. 

111-01-06 

angulai momentum 

moment of momentum 

1 . For a particle in motion, a quantity equal to the 
vcctorproductofthe radius vector and the linear 
momentum. 

2. For a body in motion, the vector sum of the 
angular momenta of its constituent particles. 

Note — The angular momentum of a rigid body rotating 
around a fixed axis is equal to the product of the 
moment of inertia and the angular velocity vector. 

111-01-07 

moment of a force (at a point) ( M ) 

At a point A, the quantity given by the vector product 

of the vector AB by the force F applied at the point B. 

111-01-08 

torque (about a point) ( T ) 

The sum of the moments of a set of forces about a point. 

Note. — If the resultant of the forces is zero, the torque is 
independent of the point chosen. 

111-01-09 
work (W) 

Aquantity equal to the scalar product of a force and the 
corresponding displacement vector. 

111-01-10 
energy (E) 

Aquantity characterizing the ability of a physical sys- 
tem to do work. 

Note. — Energy exists in different forms transformable one 
into the other examples are mechanical, 
electromagnetic, chemical, thermal, neclear, etc. 



1 



IS 18X5 ( Part 73/Sec I ) : 1993 
lEC Pub 50 (111-01) (19X2) 

111-01-11 
power (P) 

The time rate of transferring or transforming energy, or 
of doing work. 

111-01-12 
stress 

The force per unit area acting upon a body which tends 
to change the dimensions of the latter. 

111-01-13 
strain 

Deformation produced in a body as the result of stress. 

111-01-14 

pressure (in a fluid) (p) 

A type of stress, characterized by its uniformity in all 
directions. 

111-01-15 

thermal enei^y (Q) 
heat energy 

The internal kinetic energy of a body, related to the 
disordered motions of its constituents. 

111-01-16 

(thermodynamic) temperature (T) 

A state variable proportional to the thermal energy of a 
given body at equilibrium. 

111-01-17 

internal enei^y (U) 

The function of state equal to the sum of the work and 
the thermal energy that would be delivered by a body 
during cooling to the thermodynamic tempera' re of 
zero kelvin. 

111-01-18 
enthalpy (H) 

A function of state equal to the sum of the internal 
energy of a body and the product of its pressure and its 
volume. 

H=U+pV 
111-01-19 
entropy (S) 

A function of state whose differential during a revers- 
ible transfomiation is 

dS = 6 Q/T 

where 6 Q is the thermal energy supplied to the physi- 
cal system by the external environment at ther- 
modynamic temperature T. 

Note. — Entropy is related to the degree of disorder of a 
physical systena. 

111-01-20 
quantum 

The smallest amount of a physical quantity that can be 
associated with a given phenomenon, when the observ- 
able quantity is restriced to a discrete set of values. 



111-01-21 
photon 

A quantum of electromagnetic energy hv with some 
particle-like characteristics, where h is the Planck con- 
stant and V the frequency of radiation. 

111-01-22 
phonon 

A' quantum of mechanical vibratory energy with par- 
ticle-like characteristics. 

111-01-23 

electric charge (Q) 

A fundamental quantity axiomatically defined to 
describe certain experimentally observed interactions. 

111-01-24 

elementary (electric) charge (e) 

The magnitude of the quantum of electric charge 
(0.160219 X 10-'^ C). 

111-01-25 

atom 

The smallest particle into which a chemical element 
can be divided while retaining its chemical properties. 

111-01-26 

nucleus 

The central part of an atom having a positive charge 
and nearly all the mass of the atom. 

111-01-27 
electron 

A stable elementary particle with one negative elemen- 
ts y charge and a rest mass of 0.91095 X 10"^^ kg. 

Note — The term electron is sometimes used loosely to 
include both electrons and positrons. 

111-01-28 
positron 

Alt elementary particle with practically the same 
mass as the electron but with a positive elementary 
charge. 

111-01-29 
proton 

A stable elementary particle with one positive elemen- 
tary charge and a rest mass of 1.67265 X 10'^^ kg. 

111-01-30 

mean life (of a particle) 

In an exponentially decaying population, the time in 
which the number of particles is divided by e, the base 
of naperian logarithms. 

111-01-31 

neutron 

An elementary particle having no electric charge, a rest 
mass approximately equal to that of a proton and in the 
free state a mean life of about 1 000 s. 



111-01-32 
nucleoli 

Generic term for a constituent of an atomic nucleus, 
either protoiv or neutron. 

111-01-33 

mass number (of a nucleus) (A) 

The total number of nucleons contained in a nucleus. 

111-01-34 

atomic number (Z) 

The order of an element in the periodic (Mendeleev) 
cheiuical classification, identified with the number of 
protons in the nucleus. 

Note. — Z=A - N 'where N is the number of neutrons in the 
nucleus. 

111-01-35 
nuclide 

A species of atom characterized by its mass number, 
atomic number and nuclear energy state, provied that the 
mean life in that state is long enough to be observable. 

111-01-36 
isotope 

One of a set of nuclides having the same number of 
protons, hence constitxiting the same chemical element, 
but differing in number of neutrons. 

111-01-37 
free electron 

An electron, not directly associated with the structure 
of an atom or molecule, free to move under the 
irdluence of an applied electric field. 

111-01-38 
energy level 

The energy associated with a quantum state of a 
physical system. 

111-01-39 

bound electron 

An electron in one of the quantized energy levels of an 
atom or molecule, not free to move under the influence 
of an applied electric field. 

111-01-40 
valence electron 

An electron, usually in the outer shell of the structure 
of an atom, commonly the means by which the atom 
enters into chemical combinations. 

111-01-41 
molecule 

A particle comprising a group of atoms bonded by 
valence electrons and forming a structure that persists 
as a unit through changes of physical state. 

111-01-42 
ion 

Any atom or bonded group of atoms that has a net 
electric charge. 
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111-01-43 
ionization 

The formation of ions. 

111-01-44 
electron gas 

An aggregate of free electrons exhibiting some proper- 
ties of a gas. 

111-01-45 
ground state 

The state corresponding to the lowest energy level . 

111-01-46 
excited state 

A state corresponding to an energy level higher than 
that of the ground state. 

111-01-47 
excitation energy 

The energy necessary to raise a quantized system from 
the ground state to a given excited state. 

111-01-48 

resonance state 

An excited state from which the transition directly to 
the ground state by emission of a photon is permitted. 

111-01-49 

metastable state 

An excited state from which the transition to a state of 
lower energy is normally forbidden. 

Note. — The energy is often transferred to another particle 
such as molecule, atom or electron. 

111-01-50 
energy band 

A virtually continuous set of energy levels in a sub- 
stance. 

111-01-51 
permitted band 

An energy band each level of which may be occupied 
by electrons. 

111-01-52 
forbidden band 

An energy band that cannot be occupied by electrons. 

111-01-53 
energy gap 

The smallest energy difference between two neigh- 
bouring permitted bands separted by a forbidden band. 

111-01-54 

Fermi (characteristic energy) level 

In a solid, the energy level separating the occupied 
states from the unoccupied states at a thermodynamic 
temperature of zero kelvin. 

Note. — When a forbidden band separates the occupied and 
unoccupied states, the Fermi level is generally as- 
signed to the centre of the forbidden band. 
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111-01-55 
valence band 

The permitted band occupied by the valence electrons. 

111-01-56 
conduction band 

A permitted baud incompletely occupied by electrons. 

111-01-57 

coiiuuctioii electron 

An electron of a conduction band free to move under 
the inflxience of an electric field. 

111-01-58 

hole 

A vacancy appearing in a normally-filled energy band, 
behaving like a positive charge carrier. 

Note. — A hole is frequently produced by the elevation of an 
electron Crom the vcilence band to the cxjnduction band 
and produces what is called an electron-hole pair. 

111-01-59 

charge carrier 

A particle such as an electron, proton, ion and, by 
extension, a hole, having oite or more elementary 
electric charges. 

111-01-60 

electron emission 

The release of electrons from the surface of a body into 
the adjacent space. 

111-01-61 
thermionic emission 

Electron emission due to thermal agitation. 

111-01-62 
photoelectric emission 

Electron emission due to the incidence of photons. 

111-01-63 
Held emission 

Electron emission due to the action of a strong electric 
field. 

111-01-64 

primary -electron emission 

Theniiionic, photoelectric or field emission. 

111-01-65 

secondary-electron emission 

Electron emission due to the bombardment of the emit- 
ting surface by electrons or ions. 

111-01-66 
work function 

The least energy required for the emission of a cosiduc 
tion electron. 

111-01-67 

mobility (of a charge carrier) 

A quantity equal to the quotient of the m.odulus of the 



mean velocity of a charge carrier in the direction of 
an electric field by the modulus of the strength of this 
field. 

111-01-68 
mean free path 

The average distance travelled by a particle between 
two successive collisions with other particles. 

111-01-69 

collision of the first kind 

A collision in which a quantum of energy given to an 
atom is supplied by the incident particle. 

111-01-70 

collision of the second kind 

A collision in which the quantum or quanta of energy 
taken from an atom increase the energy of the incident 
particle. 

111-01-71 

effective collision cross-section 

The probability of collision per unit path-length of the 
incident particles divided by the number density of the 
particles constituting the target. 

111-01-72 

ionization energy 

The least energy necessary to ionize an atom or 
molecule from its ground state. 

111-01-73 

probability of ionization 

(by collision) 

The ratio of the number of collisions followed by 
ionization to the total number of collisions during a 
specified time. 

111-01-74 

specified ionization coefficient 

The average number of pairs of ions of opposite sign 
that a particle with a given kinetic energy produces per 
unit path length under specified conditions. 

Note. — A positive ion and an electron are considered also 
to be a pair of ions. 

111-01-75 
ionization rate 

The number of pairs of ions produced per unit volume 
per unit lime. 

lll-OJ-76 
recoiiibtnation 

Union of charge carriers of opposite signs. 

111-01-77 
de-ionization 

Recombination of ions in an ionized fluid. 
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111-01-78 111-01-80 

recombination rate recombination coefficient 

The number of pairs of charge carriers recombined per '^^ ^"«*i^'" of recombination rate by the square of the 
unit volume per unit time. ""^'^^ '^'"^'^'' '^'^'^^''V ^^ ^^"^ recombimng charges. 

111.01-79 l^^-^l-^l 

. . . ^. ^ plasma 

de-ionjzation rate 

A conductive gaseous medium composed of free 
The number of pairs of ions recombjned per unit electrons, ions and neutral particles which macroscopi- 
volume per unit time. cally is approximately electrically neutral. 
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Standard Mark 

The use of the Standard Mafk is governed by the provisions of the Bureau oj Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on 
products covered by an Indian Standard conveys the assurance that they have been 
produced to comply with the requirements of that standard under a well defined system of 
inspection, testing and quality control which is devised and supervised by BIS and operated 
by the producer. Standard marked products are also continuously checked by BIS for con- 
formity to that standard as a further safeguard. Details of conditions under which a licence 
for the use of the Standard Mark may be granted to manufacturers or producers may be 
obtained from the Bureau of Indian Standards. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of 
goods and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any 
form without the prior permission in writing of BIS. This does not preclude the free use, in the course of 
implementing the standard, of necessary details, such as symbols and sizes, type or grade designations. 
Enquiries relating to copyright be addressed to the Director ( Publications ), BIS. 

Review of Indian' Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also 
reviewed periodically; a standard along with amendments is reaffirmed when such review indicates that 
no changes are needed; if the review indicates that changes are needed, it is taken up for revision. 
Users of Indian Standards should ascertain that they are in possession of the latest amendments or 
edition by referring to the latest issue of 'BIS Handbook' and 'Standards Monthly Additions'. 
Comments on this Indian Standard may be sent to BIS giving the following reference: 

Doc : No. ET 01 ( 3419 ) 
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